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V. BimomocTi npo gucepraniio
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1. Teopis i mpakTuka 3acrtocyBanHgd 'HCC-TexHOJIOr B 3a1a49ax reofe3nYHOr0 MOHITOPUHTIY iH)KEHEPHUX CIIOPY/,

2. Theory and practice of GNSS application for geodetic monitoring tasks of engineering structures

Pedepar:

1. Y puceprauiiiHiil pob0Ti BUpilIeHO HAYKOBO-TIPUKJIAAHY NpobseMy 3actocyBaHHs THCC-TexHooril npu
PO3B’sI3aHHI 3aB/IaHb I€01€3UYHOr0 MOHITOPUHTY iH)K€HEPHHUX CIOpY/. BUKOHAHO aHasli3 Cy4acHOTro CTaHy
Ipo6JIeMU MOHITOPUHTY iH)KEHEPHUX CIIOPY/L Ta BU3HAYEHO OCHOBHI ()aKTOPH, 110 PU3BOIATH 10 BUHUKHEHHS
aBapifiHMUX CUTYyallill Ta yCKJIaJHEHHS eKCIUlyaTalii cropy/i. BUKoHaHO aHasli3 CuCTeM KOOpPAMHAT Ta PpO3pOO6JIEHO i
OOCTiIXKEeHO MaTEMATUYHi MOJeJli IEPETBOPEHHS BUCOT, IO JO3BOJIAJIO PO3POOUTU NPAKTUYHI pEKOMEH AL 010
BUKOPUCTAHHS I7106a7IbHAX MOJIeJIel reoiia IPY BUKOHAHHI re0je3MYHOr0 MOHITOPUHTY. 3HaYHy yBary MpuiijleHo
nutaHHo ontumizanii THCC mepex. [IpoBeieHO TeOpETUYHE Ta €KCIIEPUMEHTAJIbHE TOCIIIPKEHHSI METOLIB
ONTUMI3allii Feoie3NYHNX MEPEK METOIOM CTAaTUCTUYHUX BUNIPOOYBaHb. PO3pob1eHO MaTeMaTH4Hi Mozerti Ta
MEeTOJIMKHU aHasi3y aedpopmMaliliHuX NPOLECiB TEPUTOPIll 3BE€JJ€HHS Ta €KCILTyaTallii inKeHepHuX cnopyx, s

3a0e31e4eHHs TeXHOJIOTII reoie3nyHOro MoHiTOpuHry 3aco6amu 'HCC 3anporoHOBaHO TEXHOJIOTIYHY CXEMY



MOHITOPUHTY Ta METOJUKY II0IIEPEAHBOT0 po3paxyHKy ToyHOCTi THCC-cniocrepexkeHs metomom PSO Ta
IIOTIEPEIHbOTO PO3PAXYHKY TOYHOCTI KOMOiHOBaHMX HazeMHUX Ta [HCC-crnocrepexeHs. YI0CKOHANIEHO
MaTeMaTU4Hi MOZeJli MPOTrHO3yBaHHS AedOopMallifiHUX [IPOLeCiB Ha IPUKJIAJl pPe3ysbTaTiB eKCIIEPUMEHTaTIbHUX
CIIOCTEPE’XKEHb 3a PI3HUMU TUIIAMU iH)XEHEPHUX CIIOPY, oTpuMaHux 3acobamu 'HCC-TexHosorin. JocaimKkeHo
MaTeMaTW4Hi MoJieJIi, o 6a3yeTbCsl HA BUKOPUCTaHHi (pinbTpauii 3a KaimMaHOM Ta IITYYHUX HEHPOHHUX MEPEXK.
KiiouoBi csioBa: MoHiTOpUHT, iHxkeHepHa cniopyaa, THCC-MoHiTopuHr, gedopmallist, po3paxyHOK TOYHOCTI, METOJ

MonTe-Kapio, MeTog, CKiHU€eHUX €JIEMEHTIB, ITy4YHAa HEMPOHHA MepeXa, (pinbTpalis 3a KanmaHom.

2. In the dissertation, the scientific and applied problem of using GNSS technologies to solve the problems of
geodetic monitoring of engineering structures has been solved. The state-of-the-art analysis of the problem of
monitoring engineering structures has been carried out. Methods of geodetic monitoring are classified, and the
place of GNSS technologies in solving problems of geodetic monitoring has been determined. The analysis of
coordinate systems has been carried out, and mathematical models for the transformation of heights have been
developed and investigated, making it possible to develop practical recommendations for the use of global geoid
models when performing geodetic monitoring employing GNSS and combining GNSS and terrestrial observations.
Mathematical models and methods of analysis of deformation processes in the territories of construction and
operation of engineering structures have been developed. Mathematical models are based on the use of equations
of the stress-strain state for plane and spatial models and the finite element method. To provide the technology of
geodetic monitoring employing GNSS, a technological scheme of monitoring and methods of preliminary
calculation of GNSS observations' accuracy by the PSO method. Mathematical models for predicting deformation
processes have been improved on the example of the results of experimental observations of various types of
engineering structures obtained through GNSS technologies. Mathematical models based on the use of Kalman
filtering and artificial neural networks have been investigated. Experimental studies of GNSS technologies have
been carried out when creating GNSS networks when performing geodetic monitoring of territories to construct
and operate engineering structures, high-rise buildings, and large sports facilities. Keywords: monitoring,
engineering structure, GNSS monitoring, deformation, accuracy calculation, Monte Carlo method, finite element
method, artificial neural network, Kalman filtering.
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